Surface effects of solvents in hydrolysis of water-soluble lipids by candidal lipase.
In the study of hydrolysis of tributyrin by the lipase of Candida cylindracea, it is shown that initial rates of hydrolysis are directly proportional to the amount of enzyme adsorbed at the substrate-water interface. As a consequence of understanding the role of the physical state of the substrate in aqueous reaction media, it was hypothesized that the inclusion of synthetic (nonsubstrate) surfaces into the reaction media may enhance the hydrolysis rate of simple liquid lipids which are partly soluble in water, like triacetin. Nonpolar n-hydrocarbons having 5-11 carbon atoms were used to create interfaces in the hydrolysis of triacetin in the soluble range. All of the C(5)-C(11) hydrocarbons showed an activating effect. For quantitative evaluation of the effects of n-hydrocarbons, n-heptane was chosen as the model n-hydrocarbon. Interrelations between the reaction kinetics and adsorption of the enzyme at the n-heptane-water interface were experimentally determined by the use of the same in-line filtration device used for the tributyrin-water system. At 35 degrees C and pH 6 the relative values of the rate constants for the decomposition of enzyme-interface-substrate complexes were calculated as 12 and 1 for the tributyrin and n-heptane-triacetin systems, respectively. The nature of activation at the solvent surfaces were accounted for by a kinetic model which assumes simultaneous adsorption of enzyme and triacetin molecules at the n-heptane-water interface. Making use of the proposed model, the value of a the apparent Michaelis constant for the soluble triacetin-n-heptane system at constant n-heptane concentration, 2 vol %, was calculated as 0.044 mol/L.